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(54) Plant for the vulcanization of tyres. 

(57) This vulcanizing equipment comprises a vul- 
canizing station (C), an opening and closing station (A) 
and a transfer station (D). The vulcanizing station has a 
housing shelf vertically having plural stages of placing 
parts for placing tire mold assemblies (1) movable in 
closed state, which have pipings for supplying and dis- 
charging a vulcanizing/heating medium to the tire mold 
assemblies placed thereon. The opening and closing 
station has a placing part for placing the tire mold 
assembly, an opening and closing device (6) for opening 
and closing the tire mold assembly placed on this plac- 
ing part, a carrying-out device (8) for carrying vulcan- 
ized tires from the tire mold assembly, and a carrying-in 
device (7) for carrying unvulcanized tires to the tire mold 
assembly. The transfer station performs the transfer of 
the tire mold assembly between an optional stage of the 
placing parts of the housing shelf and the placing part of 
the opening and closing station by the rising and falling 
action along the housing shelf of the vulcanizing station. 



F I G. 1 




\ 

CARRYING -OUT 



CARRYING - IN 



Q. 
LU 



Printed by Xerox (UK) Business Services 
2.16.7 (HRS)/3.6 



BNSDOCIO: <EP 1092530A2_I_> 



1 



EP 1 092 530 A2 



2 



Description 

BACKGROUND OF THE INVENTION 
(FIELD OF THE INVENTION) 

[0001] This invention relates to a tire vulcanizing 
equipment for performing a series of treating operations 
from the carrying-in of an unvulcanized tire for vulcani- 
zation to its carrying-out as a vulcanized tire. 

(DESCRIPTION OF THE RELATED ART) 

[0002] In a conventional tire vulcanizing press, the 
working time of opening and closing a tire mold assem- 
bly to perform carrying-in of an unvulcanized tire, shap- 
ing, and unloading a vulcanized tire is extremely short, 
compared with the vulcanization time. Therefore, equip- 
ments in which the number of tire vulcanizing devices to 
one tire mold opening and closing device for opening 
and closing the tire mold assembly or tire carrying-in 
and carrying-out device is increased to improve the 
availability factors of these devices have been variously 
proposed and executed. 

[0003] A tire vulcanizing equipment of a first consti- 
tution, for example, comprises a vulcanizing station 100 
formed by circumferentially arranging a plurality of mold 
bases 101 for placing tire mold assemblies M as shown 
in FIG. 7. The mold bases 101 are provided with an 
internal pressure supplying device (heating and pressu- 
rizing medium supplying device to tire internal part) 102 
or an external pressure supplying device (heating 
medium supplying device to tire circumferential part) 
103, and storage bases for vulcanized tires and unvul- 
canized tires are arranged on the second floor situated 
above the vulcanizing station 100. 
[0004] One opening and closing station 120 is 
arranged in the central position of the vulcanizing sta- 
tion 100. The opening and closing station 120 com- 
prises a delivering mechanism and opening/closing 
mechanism of the tire mold assembly M, a carrying-out 
mechanism of vulcanized tires and carrying-in mecha- 
nism of unvulcanized tires between the tire mold assem- 
bly M and the storage bases, and a rotating mechanism 
for rotating the opening and closing station itself in an 
optional assembly direction together with these mecha- 
nisms. 

[0005] According to this first constitution, the open- 
ing and closing station 120 itself is rotated in the direc- 
tion of an intended tire mold assembly M, whereby not 
only the unloading and opening/closing of a plurality of 
tire mold assemblies M but also the carrying-out of vul- 
canized tires from the tire mold assembly and carrying- 
in of unvulcanized tires thereto can be performed by use 
of the single opening and closing station 102. 
[0006] A tire vulcanizing equipment of a second 
constitution comprises, as shown in FIGS. 8 and 9, a 
vulcanizing station 131 having a housing shelf 130 hav- 
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ing placing parts 130a for placing the tire mold assem- 
blies M arranged in horizontal and vertical matrix form to 
the floor surface. On the side of the vulcanizing station 
131, a tire support device 135 for placing vulcanized 

5 tires and unvulcanized tires, a carrying line 1 34 for sup- 
plying unvulcanized tires, and a tire carrying-out device 
1 36 for carrying vulcanized tires to the following step are 
arranged along the vulcanizing station 131. 
[0007] One opening and closing station 132 is pro- 

10 vided between the vulcanizing station 131 and the tire 
support device 135 so as to move in parallel to the vul- 
canizing station 131. The opening and closing station 
132 comprises a delivering mechanism and open- 
ing/closing mechanism of the tire mold assembly M, a 

15 carrying-out mechanism of vulcanized tires and carry- 
ing-in mechanism of unvulcanized tire to the tire mold 
assembly M, a lifting mechanism for positioning the 
delivering mechanism in an optional height position, 
and a forward and backward moving mechanism for 

20 moving forward and backward the opening and closing 
station 132 itself along the vulcanizing station 131 
together with these mechanisms. 

[0008] According to the second constitution, the 
opening and closing station 132 itself is moved forward 

25 and backward in the direction of an intended tire mold 
assembly M, and the delivering mechanism is then 
raised and lowered, whereby the unloading of a plurality 
of tire mold assemblies M can be performed by use of 
one opening and closing station 132 similarly to the first 

30 constitution described above. 

[0009] However, in the above conventional first and 
second constitutions, the rotation and forward/backward 
movement of the opening and closing stations 120, 132 
including the opening mechanisms and carrying mech- 

35 anisms themselves cause the following problems. 

(1) Since such a movement requires the detach- 
ment and attachment of the piping and wiring con- 
nected to each mechanism of the opening and 

40 closing stations 120, 132 or the distribution thereof 
so as not to slide off, the opening and closing sta- 
tions 1 20, 132 are complicated by these piping and 
wiring members, leading to a cost increase. 

(2) The opening and closing stations 120, 132 are 
45 rather heavy since each mechanism is included 

therein. Therefore, the rotating mechanism or for- 
ward/backward moving mechanism used for the 
rotation or forward/backward movement is required 
to have a structure capable of generating suffi- 
50 ciently high strength and driving force, which results 
in the enlargement of these moving mechanisms 
and a cost increase. 

(3) Since the opening and closing stations 120, 132 
are not only heavy but also tall, the moving speed 

55 must be limited in order to avoid the danger of fall- 
ing, vibration or the like in the forward/backward 
movement or rotation. Therefore, the idle time up to 
the movement of the opening and closing stations 
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120, 132 to the intended tire mold assembly and the 
carrying time from the loading of the tire mold 
assembly to the carrying to the stations are 
extended to extend the cycle time of production. 

(4) In the first constitution, it is necessary to circu- 5 
larly arrange the storage bases used for supplying 
unvulcanized tires and carrying vulcanized tires in 
the same manner as the vulcanizing station 1 00 as 
shown in FIG. 7, and this leads to the enlargement 
and complication of the tire vulcanizing equipment 10 
including a control device for tire and a physical dis- 
tribution apparatus. Although it may be considered 

to set the storage bases in one place to solve the 
problem of the enlargement and complication, the 
extra rotating operation of the opening and closing 75 
station 120 is required since pickup of unvulcanized 
tire and carrying-out of vulcanized tire must be per- 
formed in this position every time, which leads to 
the more remarkable extension of the cycle time. 

The second constitution also has the same 20 
problems. Namely, in the second constitution, the 
tire support device 135, the carrying line 134 and 
the tire carrying-out device 136 are provided along 
the vulcanizing station 131 so that unvulcanized 
tires can be supplied to the moving position of the 25 
opening and closing station 132, and vulcanized 
tires can be carried out from this moving position. 
Such an arrangement of the line 134 and the 
devices 135, 136 makes the tire vulcanizing equip- 
ment larger and more complicate. 30 

(5) In the first constitution, as shown in FIG. 7, the 
tire mold assembly has no means of escape from 
the vulcanizing station 100 to stop all the move- 
ments when the one opening and closing station 
120 set in the center breaks down. In such a case, 35 
many tires left in the vulcanizing station 1 00 cannot 

be taken out from the molds even if the vulcaniza- 
tion time expires, resulting in defective products by 
over-curing. 

(6) In the second constitution, as shown in FIGS. 8 40 
and 9, the forward/backward movement of the tall 
opening and closing station 132 requires a verti- 
cally large moving space at least in the for- 
ward/backward moving area, so that the building 
internal space can not be effectively utilized. 45 

SUMMARY OF THE INVENTION 

[0010] This invention thus has an object to provide 
a tire vulcanizing equipment capable of realizing a so 
shorter cycle time of production, a smaller size of the 
tire vulcanizing equipment, and a lower cost. 
[0011 J The tire vulcanizing device of this invention 
comprises a vulcanizing station having placing parts for 
placing tire mold assemblies movable in close state and 55 
a housing shelf vertically having plural stages of the 
placing parts; an opening and closing station having a 
placing part for placing the tire mold assembly, an open- 



ing and closing device for opening and closing the tire 
mold assembly placed on this placing part, a carrying- 
out device for carrying vulcanized tires from the tire 
mold assembly, and a carrying-in device for carrying 
unvulcanized tires to the tire mold assembly; and a 
transfer station for transferring the tire mold assembly 
between an optional stage of placing parts of the hous- 
ing shelf and the placing part of the opening and closing 
station by the rising and falling action along the housing 
shelf of the vulcanizing station. Otherwise, the tire vul- 
canizing equipment of this invention comprises a vul- 
canizing station having a housing shelf vertically having 
plural stages of placing parts for placing tire mold 
assemblies movable in closed state, which have pipings 
for supplying and discharging a vulcanizing/heating 
medium to the tire mold assemblies placed thereon; an 
opening and closing station having a placing part for 
placing the tire mold assembly, an opening and closing 
device for opening and closing the tire mold assembly 
placed on this placing part, a carrying-out device for car- 
rying vulcanized tires from the tire mold assembly, and 
a carrying-in device for carrying unvulcanized tires to 
the tire mold assembly, the opening and closing station 
being connected to a carrying-out line of vulcanized 
tires to the following step and a carrying-in line of unvul- 
canized tires; and a transfer station for transferring the 
tire mold assembly between an optional stage of the 
placing parts of the housing shelf and the placing part of 
the opening and closing station by the rising and falling 
action along the housing shelf of the vulcanizing station. 
[0012] According to the above constitutions, the 
weight of the transfer station can be significantly 
reduced, compared with a conventional opening and 
closing station having all functions such as transfer 
function of tire molds, and the transfer station can be 
constituted with a mechanism with small strength and 
driving force generation conformable to the reduction in 
weight, resulting in a smaller size of the transfer station 
and a lower cost. Further, since the transfer is per- 
formed by the rising and falling action of the transfer sta- 
tion, the danger of falling or vibration can be significantly 
reduced, compared with the transfer by the for- 
ward/backward movement of a heavy matter as in the 
past. Accordingly, the speed of the rising and falling 
action can increased, so that the idle time up to the 
movement of the transfer station to the intended tire 
mold assembly and the carrying time from the loading of 
the tier mold assembly to the carrying to the other place 
can be shortened, and a shorter cycle time of produc- 
tion can be consequently realized. 
[0013] Since the transfer of the tire mold assembly 
between the opening and closing station and the vul- 
canizing station is performed by the rising and falling 
action of the transfer station, the opening and closing 
station and the vulcanizing station can be fixed. The 
opening and closing station can be thus simplified since 
the conventional distribution with a precondition of 
movement of the wiring and piping connected to each 
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mechanism of the opening and closing station is not 
required. In the transfer station, the number of wirings 
and pipings can be suppressed to a one conformable to 
the minimum mechanism necessary for the transfer of 
tire mold assemblies, and the complication accompany- 
ing the distribution of the wirings and pipings can be 
thus minimized. Thus, the complication by the distribu- 
tion of wirings can be sufficiently reduced as the whole 
tire vulcanizing equipment. 

[0014] Since the opening and closing station is fixa- 
ble, no moving space for the opening and closing station 
is required, resulting in the effective utilization of the 
building internal part Since carrying-out of vulcanized 
tires and carry ing-in of un vulcanized tires are preformed 
in one place, the physical distribution apparatuses of the 
carrying-out line and carrying-in line can be simplified, 
and the carrying-in and carrying-out operations to both 
the lines can be smoothened. 

[0015] The above tire vulcanizing equipment may 
further comprise an auxiliary station having a placing 
part for placing the tire mold assembly and an opening 
and closing device for opening and closing the tire mold 
assembly placed on this placing part. 
[0016] According to the above constitution, even if 
the opening and closing station is stopped by any trou- 
ble, the taking-out of the vulcanized tire can be per- 
formed in the auxiliary station without stopping the flow 
of the whole equipment, so that the product can be pre- 
vented from being defective or junk by over-curing. 
[0017] Further, the auxiliary station may have a car- 
rying-out device for carrying vulcanized tires from the 
tire mold assembly and a carrying-in device for carrying 
unvulcanized tires to the tire mold assembly, or be con- 
nected to the carrying- out line of vulcanized tire to the 
following step and to the carrying-in line of unvulcanized 
tires, or the auxiliary station may be further provided 
with a mold replacement/maintenance base. 
[0018] Since the auxiliary station can be used in the 
same manner as the opening and closing station 
according to the above constitution, the carrying-in and 
carrying-out operations to the carrying-out line and car- 
rying-in line can be more smoothened, and replacement 
of metal molds can be also performed. 
[0019] In the above tire vulcanizing equipment, the 
transfer station may have a rising and falling transfer 
device having a first delivering mechanism capable of 
delivering the tire mold assembly and switching the 
guide direction of the tire mold assembly to the direction 
of an optional placing part, a placing part for placing the 
tire mold assembly received by the first delivering mech- 
anism, and a lifting mechanism for raising and lowering 
the first delivering mechanism and the placing part 
along the housing shelf. 

[0020] Since the transfer station can be realized 
with a simple structure according to the above constitu- 
tion, the number of parts and the assembling cost can 
be reduced, and high reliability with few failures can be 
provided. 



[0021] Further, the transfer station may have a 
rotating transfer device having a second delivering 
mechanism for delivering the tire mold assembly, a plac- 
ing part for placing the tire mold assembly received by 

s the second delivering mechanism, and a turntable rotat- 
able so as to set the guide direction of the tire mold 
assembly by the second delivering mechanism to the 
direction of an optional placing part. Otherwise, the tire 
vulcanizing equipment may have a plurality of transfer 

to stations, so that the transfer of the tire mold assembly is 
performed between the respective transfer stations. 
[0022] Since the transfer station can be realized 
with a simple structure according to the above constitu- 
tion, the number of parts and the assembling cost can 

15 be reduced, and high reliability with few failures can be 
provided. Further, the combination of the rising and fall- 
ing transfer device with the rotating transfer device 
allows the extension of the freedom in design of the 
equipment layout 

20 [0023] The tire vulcanizing equipment may com- 
prise a vulcanizing station consisting of a plurality of cir- 
cularly arranged mold bases for placing tire mold 
assemblies movable in closed state, which having pip- 
ings for supplying and discharging a vulcanizing/heating 

25 medium to the tire mold assemblies placed thereon; an 
opening and closing station having a mold base 
arranged on the same circumference as the mold bases 
of the vulcanizing station, an opening and closing 
device for opening and closing the tire mold assembly 

30 placed on the mold base, a carrying-out device for car- 
rying vulcanized tires from the tire mold assembly, and 
a carrying-in device for carrying unvulcanized tires to 
the tire mold assembly, the opening and closing station 
being connected to the carrying-out line of vulcanized 

35 tires to following step and the carrying-in line of unvul- 
canized tires; and a transfer station arranged in the 
center of the same circumference to perform the trans- 
fer of the tire mold assembly between the mold base of 
the vulcanizing station and the mold base of the open- 

40 ing and closing station on the same circle by the rotating 
action. Otherwise, the tire vulcanizing equipment may 
comprise a vulcanizing station having a plurality of cir- 
cularly arranged placing parts and a transfer station 
arranged in the center of the same circumference, so 

45 that the transfer of the tire mold assembly is performed 
between the circularly arranged placing part and the 
placing part of the opening and closing station. 
[0024] According to the above constitution, the 
weight of the transfer station can be significantly 

so reduced, compared with a conventional opening and 
closing station having all functions such as transfer 
function of tire mold assemblies, and the height can be 
also reduced to lower the center of gravity, so that the 
transfer station can be constituted with a mechanism 

55 with small strength and driving force generation con- 
formable to the reduction in weight. Therefore, the 
transfer station can be consequently miniaturized and 
reduced in cost. Further, since the danger of falling or 
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vibration in rotating movement is reduced when the 
center of gravity of the transfer station is lowered, the 
moving speed can be increased to shorten the idle time 
up to the movement of the transfer station to the 
intended tire mold assembly and also the carrying time 
from the loading of the tire mold assembly to the carry- 
ing to the other place, and a shorter cycle time of pro- 
duction can be consequently realized. 
[0025] Since the transfer of the tire mold assembly 
between the opening and closing station and the vul- 
canizing station is preformed by the rotating action of 
the transfer station, the opening and closing station and 
the vulcanizing station can be fixed on the same circle. 
Accordingly, since the conventional distribution with a 
precondition of movement of the wiring and piping con- 
nected to each mechanism of the opening and closing 
station is not required, the structure of the opening and 
closing station can be simplified. In the transfer station, 
the complication accompanying the distribution of the 
wirings can be minimized since the number of wirings 
and pippins can be suppressed to a one according to 
the minimum mechanism necessary for the transfer of 
tire mold assemblies. Consequently, the complication by 
the distribution of wirings can be sufficiently reduced as 
the whole tire vulcanizing equipment. 
[0026] Further, since carrying-out of vulcanized 
tires and carrying-in of unvulcanized tires are performed 
in the opening and closing station, the physical distribu- 
tion apparatuses of the carrying-out line and the carry- 
ing-in line can be simplified, and the connection to both 
the lines can be also smoothened. 
[0027] The above tire vulcanizing equipment may 
have, on the same circle, an auxiliary station having a 
placing part for placing tire mold assemblies and an 
opening and closing device for opening and closing the 
tire mold assembly placed on this placing part, wherein 
the transfer station performs the transfer of the tire mold 
assembly also between the placing part of the auxiliary 
station and the placing part of the vulcanizing station. 
[0028] According to the above constitution, even if 
the opening and closing station is stopped by any trou- 
ble, the taking-out of vulcanized tire can be preformed in 
the auxiliary station without stopping the flow of the 
whole equipment, so that the product can be prevented 
from being defective or junk waste by over-curing. 
[0029] In the above tire vulcanizing equipment, two 
or more station groups corresponding to the above cir- 
cular arrangement may be juxtaposed, and mutually 
connected through guide rails allowing the movement of 
the tire mold assembly between the both. 
[0030] According to the above constitution, even if 
the opening and closing station in one circular station 
group Is stopped by any trouble, the taking-out of vul- 
canized tires can be performed without stopping the 
flow of the whole equipment since the tire mold assem- 
bly can be carried to the other circular station group 
through the guide rails. Further, each of the opening 
and closing stations of the circular station groups can be 



used as the auxiliary station of the other circular station 
group. 

[0031] In the above tire vulcanizing equipment, the 
transfer station may have a delivering mechanism for 

5 delivering the tire mold assembly and a turntable rotata- 
ble so as to set the guide direction of the tire mold 
assembly by the delivering mechanism to the direction 
of an optional circularly arranged placing part. 
[0032] Since the transfer station can be realized 

10 with a simple structure according to the above structure, 
the number of parts and the assembling cost can be 
reduced, and high reliability with few failures can be pro- 
vided. The center of gravity of the transfer station can be 
also lowered to increase the rotating speed. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0033] 

20 FIG. 1 is a plan arrangement view of a tire vulcaniz- 
ing equipment according to a first embodiment of 
this invention; 

FIG. 2 is a plan arrangement view of a tire vulcaniz- 
ing equipment according to a second embodiment 
25 of this invention; 

FIG. 3 is a plan arrangement view of a tire vulcaniz- 
ing equipment according to a third embodiment of 
this invention; 

FIG. 4 is a perspective side view taken along the 
30 line X-X of the tire vulcanizing equipment in FIG. 3; 

FIG. 5 is a plan arrangement view of a tire vulcaniz- 
ing equipment according to a fourth embodiment of 
this invention; 

FIG. 6 is a perspective side view taken along the 
35 line Y-Y of the tire vulcanizing equipment in FIG. 5; 

FIG. 7 is a plan arrangement view of a conventional 
tire vulcanizing equipment; 

FIG. 8 is a plan arrangement view of another con- 
ventional tire vulcanizing equipment; and 
40 FIG. 9 is a front arrangement view of the above con- 
ventional tire vulcanizing equipment 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

45 

[0034] A first preferred embodiment of this invention 
is described on the basis of FIG, 1. FIG. 1 is a plan 
arrangement view of the tire vulcanizing equipment of 
this invention. In FIG. 1, the tire vulcanizing equipment 

so comprises a vulcanizing station C f a transfer station D, 
an opening and closing station A and an auxiliary sta- 
tion B. The vulcanizing station C has a plurality of mold 
bases 2 (placing parts) for placing tire mold assemblies, 
and each of the opening and closing station A and the 

55 auxiliary station has one similar mold base 2 (placing 
part). Each mold base 2 in the stations C, A, and B is 
arranged on the same circumference (circularly) around 
the transfer station D. An unvulcanized tire carried into 
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the opening and closing station A is installed into a tire 
mold assembly 1 in the opening and closing station A. 
The tire mold assembly 1 clamped in the opening and 
closing station A is transferred to an empty mold base 2 
of the vulcanizing station C through the transfer station 
D. When the vulcanization draws to a close after the 
lapse of a fixed time in the vulcanizing station C, the tire 
mold assembly 1 is returned to the opening and closing 
station A through the transfer station D. Since it comes 
time to end the vulcanization at this point of time, the 
mold Is opened to take out the vulcanized tire, which is 
then carried to the carrying-out line to the following cool- 
ing step. 

[0035] The vulcanizing station C has a plurality of 
mold bases 2 arranged radially from the transfer station 
D. Each mold base 2 has guide rails 3 for guiding the tire 
mold assembly t toward the transfer station D. Free roll- 
ers for sliding the tire mold assembly 1 are provided on 
the upper surfaces of the guide rails 3 to movably sup- 
port the tire mold assembly 1 in the guide direction. 
[0036] Each mold base 2 has an internal pressure 
supplying device (piping) not shown for supplying a 
heating and pressurizing medium (vulcanizing/heating 
medium) to the tire inner part in the tire mold assembly 
1 and an external pressure supplying device (piping) not 
shown for supplying a heating medium (vulcaniz- 
ing/heating medium) to the tire mold circumferential 
part. The internal pressure supplying device is con- 
nected to the tire mold assembly 1 in a prescribed posi- 
tion on the mold base 2, so that the heating and 
pressurizing medium is supplied to the tire inner part to 
replace the heated and pressurized medium temporarily 
sealed to the tire inner part at the time of clamp shaping 
in the opening and closing station A therewith. Since the 
tire mold assembly is moved quickly from the opening 
and closing station A to the vulcanizing station C by the 
quick rotation of the transfer station D described later, 
the temporarily sealed heating and pressurizing 
medium can be replaced in an extremely short time, and 
this is preferable from the viewpoint of management of 
tire quality. 

[0037] The number of the mold bases 2 in the vul- 
canizing station C is 6 in FIG. 1, but any number of 
bases, if radially arranged, may be adapted in this 
invention without being limited by this. 
[0038] The transfer station D has guide rails 3 for 
guiding the tire mold assembly 1 similarly to the above- 
mentioned vulcanizing station C, and it also has a mold 
transfer arm for pushing and pulling the tire mold 
assembly 1 to and from the guide rails 3 and a driving 
device thereof (not shown). The guide rails 3 are pro- 
vided on a turntable 5. The turntable 5 consists of a cir- 
cular plate having a rotating shaft on the lower surface 
thereof as the center, and the rotating shaft is supported 
by a bearing. Circular rails corresponding to several 
sets of rollers for supporting the turntable circumferen- 
tial part are laid on the floor surface, and several sets of 
rollers are rotated while being guided by these rails to 



support the turntable circumferential part. As the rotat- 
ing device of the turntable, a rotating means convention- 
ally used in general such as motor can be adapted, and 
it is connected to the rotating shaft. 

5 [0039] The opening and closing station A has an 
opening and closing device 6 for opening and closing 
the tire mold assembly, a loader 7 for carrying an unvul- 
canized tire from the carrying-in line to the tire mold 
assembly 1 , and an unloader 8 for carrying a vulcanized 

w tire from the tire mold assembly 1 to the carrying-out 
line. 

[0040] The opening and closing device 6 has an 
upper movable plate 9 for suspending the upper die part 
of the tire mold assembly 1 above the mold base 2 to 

is vertically move it, a frame 1 0 for supporting and guiding 
the upper movable plate in such a manner as to be ver- 
tically movable, and a lower central mechanism (not 
shown). The lower central mechanism is located in the 
center of the mold base 2 to operate a bladder to the 

20 center of the lower die part of the tire mold assembly 1 
placed on the mold base 2 from the lower side. The 
frame 10 is stood on the sides of the mold base 2, the 
upper movable plate 9 has a split die type operating cyl- 
inder in the center and a moid connecting device in the 

25 circumference, respectively, and the frame 10 has a lift- 
ing cylinder (not shown) for raising and lowering the 
upper movable plate 9. 

[0041] A series of operations of the opening and 
closing station A is described below. 

30 

(1 ) The tire mold assembly 1 close to the vulcaniza- 
tion end is transferred from the vulcanizing station 
C to the transfer station D by the mold transfer arm 
functioning as a pulling device, rotated, transferred 

35 to the opening and closing station A by the mold 
transfer arm functioning also as a pushing device, 
and delivered into the opening and closing device 6. 

(2) When the tier mold assembly 1 is stopped, the 
upper movable plate 9 is lowered to connect the 

40 mold connecting device and split die operating 
device of the upper movable plate 9 to the upper die 
part of the tire mold assembly 1, and after the vul- 
canization is ended, the upper die part is opened 
according to the rise of the upper movable plate 9. 

45 (3) The vulcanized tire left on the lower die part is 
peeled from the lower die part by the lower central 
mechanism. 

(4) The unloader 8 is moved onto the lower die part 
to grasp the bead part of the vulcanized tire by 

so claws, carrying it to the carrying-out line. 

(5) On the other hand, an unvulcanized tire is car- 
ried from the carrying-in line, held by the loader 7, 
and placed on the lower die part of the tire mold 
assembly 1 laid in open state. 

55 (6) The lower central mechanism is operated to 
insert the bladder into the unvulcanized tire. Shap- 
ing is performed during the mold clamping step, 
and after the upper and lower die parts are closed, 
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the tire mold assembly is pressurized to introduce 
the heating and pressurizing medium into the tire 
followed by sealing. 

(7) When the upper and lower die parts are closed, 
the lower central mechanism and the upper mova- 
ble plate are retreated downward and upward, 
respectively, in the state where the bladder is left in 
the mold. 

(8) The tire moid assembly 1 is carried to the empty 
vulcanizing station C through the transfer station D. 

[0042] The auxiliary station B comprises the same 
opening and closing device 6 as in the opening and 
closing station A which is attached to the mold base 2 
as in the vulcanizing station C, so that the opening and 
closing of the mold base 2 can be performed in addition 
to vulcanization. Only the opening and closing device 6 
may be provided so as not to perform the vulcanization. 
The auxiliary station B can be used as the mold replac- 
ing station as well as the use as the evacuation place 
when a trouble occurs in the opening and closing station 
A. In this case, a mold replacement/maintenance base 
1 1 is attached to the side of the auxiliary station B. 
[0043] In the trouble of the opening and closing sta- 
tion A, 

(1) the tire mold assembly 1 close to the vulcaniza- 
tion end is transferred from the transfer station D to 
the auxiliary station B. 

(2) The upper die part of the tire mold assembly 1 is 
opened in the auxiliary station B to take out the vul- 
canized tire. Thereafter, the upper die part of the 
tire mold assembly 1 is dosed, the tire mold assem- 
bly 1 is transferred to the vulcanizing station C 
through the transfer station D and heated so that 
the mold assembly 1 is not cooled, and the temper- 
ature is maintained and controlled. 

(3) The above processes (1) and (2) are repeated 
until the opening and closing station A is restored, 
and returned to the general operation when the 
opening and closing station is restarted. 

[0044] By providing the auxiliary station B, thus, the 
vulcanized tire can be taken out in the auxiliary station 
B without over-curing in the vulcanizing station C even if 
a trouble occurs in the opening and closing station A. 
Thus, no defective product by over-curing is provided. 
[0045] In the mold replacement, the delivery of the 
tire mold assembly 1 having a mold replaced can be 
performed between the auxiliary station B and the vul- 
canizing station C during the general tire manufacturing 
process of delivering the tire mold assembly between 
the opening and closing station A and the vulcanizing 
station C. Therefore, time can be effectively utilized 
without requiring the interruption of vulcanization, and 
no effect is exerted on the production plan. In the mold 
replacement, the corresponding bladder may be, of 
course, replaced according to the mold (tire mold 



assembly 1). 

[0046] As described above, the tire vulcanizing 
equipment of this embodiment comprises a vulcanizing 
station C having a plurality of circularly arranged mold 

5 bases 2 for placing the tire mold assembly 1 movable in 
closed state, which have pipings for supplying and dis- 
charging a vulcanizing/heating medium to the tire mold 
assemblies 1 placed thereon; an opening and closing 
station A having a mold base 2 arranged on the same 

10 circumference as the above circularly arranged mold 
bases, an opening and closing device 6 for opening and 
closing the tire mold assembly 1 placed on the mold 
base 2, an unloader (carrying-out device) 8 for carrying 
a vulcanized tire from the tire mold assembly 1, and a 

15 loader 7 (carrying-in device) for carrying a unvulcanized 
tire to the tire mold assembly 1 , the opening and closing 
station being connected to a carrying-out line of vulcan- 
ized tire to the following step and a carrying-in line of 
unvulcanized tire; and a transfer station D arranged in 

20 the center of the same circumference to perform the 
transfer of the tire moid assembly 1 between the mold 
base 2 of the vulcanizing station C and the mold base 2 
of the opening and closing station A which are arranged 
on the same circumference by the rotating action. 

25 [0047] According to this constitution, the transfer 
station D has the function of transferring the tire mold 
assembly 1 between the vulcanizing station C and the 
opening and closing station A. On the other hand, the 
conventional opening and closing station A has the 

30 above-mentioned function, and the transfer is per- 
formed by moving the opening and closing station A 
itself to the vulcanizing station C (referto FIG. 7). There- 
fore, since the transfer station D can be regarded as the 
same as a structure partially extracted from the conven- 

35 tional opening and closing station A, the weight can be 
significantly reduced, compared with the conventional 
opening and closing station A having all functions, and 
the height can be also reduced to lower the center of 
gravity. 

40 [0048] Thus, the transfer station D can be consti- 
tuted with a mechanism with small strength and driving 
force generation conformable to the reduction in weight, 
and the transfer station D can be consequently miniatur- 
ized and reduced in cost. Further, when the height of 

45 the transfer station D is reduced to lower the center of 
gravity, the danger of falling or vibration in rotating 
movement is reduced, so that the moving speed can be 
increased. Accordingly, the idle time up to the move- 
ment of the transfer station D to the intended tire mold 

so assembly 1 and the carrying time from the loading of the 
tire assembly 1 to the carrying to the opening and clos- 
ing station A can be shortened to realize a shorter cycle 
time of production. 

[0049] Since the transfer of the tire mold assembly 
55 1 between the opening and closing station A and the 
vulcanizing station C is performed by the rotating action 
of the transfer station D, the mold base 2 of the opening 
and closing station A can be fixed on the same circum- 



7 



BNSDCCID: <EP 1 092530 A2_l_> 



EP 1 092 530 A2 



14 



13 

fere nee. Thus, the conventional distribution with a pre- 
condition of movement of the wiring and piping 
connected to each mechanism of the opening and clos- 
ing station A is not required, and the opening and clos- 
ing station A can be simplified. Further, since the 
number of wirings and .pipings in the transfer station D 
can be suppressed to a one conformed to the minimum 
mechanism necessary for the transfer of the tire mold 
assembly 1, the complication accompanying the distri- 
bution of the wirings can be minimized. Consequently, 
the complication by the distribution of wirings can be 
sufficiently reduced as the whole tire vulcanizing equip- 
ment. 

[0050] Further, since the carrying-out of vulcanized 
tires and carrying-in of unvulcanized tires are performed 
in one opening and closing station A, the physical distri- 
bution apparatuses of the carrying-out line and the car- 
rying-in line can be simplified to realize the 
miniaturization of the whole equipment and the smooth- 
ness of the carrying-in and carrying-out operations to 
bor* the line. 

[0051] The tire vulcanizing equipment in this 
embodiment further comprises the auxiliary station B 
having the mold base 2 arranged on the same circum- 
ference and the opening and closing device 6 for open- 
ing and closing the tire mold assembly 1 placed on the 
mold base 2, and the transfer station D is constituted so 
as to perform the transfer of the tire mold assembly 1 
also between the mold base 2 of the auxiliary station B 
and the mold base 2 of the vulcanizing station C. 
[0052] Accordingly, even if the opening and closing 
station A is stopped by any trouble, the taking-out of vul- 
canized tire can be performed in the auxiliary station B 
without stopping the flow of the whole equipment, and 
the products can be prevented from being defective or 
junk by over-curing. 

[0053] The auxiliary station B can be used also as a 
mold replacing station by connecting a mold replacing 
line thereto. Since the transfer step of the tire mold 
assembly between the opening and closing station A 
and the vulcanizing station C or the vulcanizing step in 
the vulcanizing station can be continued during mold 
replacement in the mold replacing station, the mold 
replacing work can be efficiently performed without 
interrupting the tire manufacturing process. 
[0054] The transfer station D in this embodiment 
comprises the mold transfer arm (delivering mecha- 
nism) for delivering the tire mold assembly 1 and the 
turntable 5 rotatable so as to set the guide direction of 
the tire mold assembly 1 by the mold transfer arm to the 
direction of an optional mold base 2 on the same cir- 
cumference. Thus, the transfer station D can be realized 
with a simple structure, so that the number of parts and 
the assembling cost can be reduced, and high reliability 
with few failures can be realized. The rotating speed can 
be increased by lowering the center of gravity of the 
transfer station D. As the transfer station D, various 
known transfer methods such as by placing the tire mold 



assembly 1 on a moving truck can be adapted as well as 
by pushing and pulling the tire mold assembly 1 on the 
guide rails 3 by use of a different actuator such as mold 
transfer arm as in this embodiment. 

5 [0055] In this embodiment, the vulcanizing station C 
is constituted by circularly arranging a plurality of mold 
bases 2 for simplification, so that the delivery of the tire 
mold assembly 1 between the vulcanizing station C and 
the opening and closing station A can be performed by 

io the rotating action of the transfer station D. However, 
actually, a housing shelf vertically having plural stages 
of placing parts is arranged as the mold base 2, as 
shown in FIG. 4 of a third embodiment of this invention 
described later, whereby the vulcanizing station C hav- 

75 ing a plurality of vertically arranged housing shelves is 
constituted, so that the delivery of the tire mold assem- 
bly 1 between an optional stage of the placing parts of 
each housing shelf and the opening and closing station 
A is performed by the rotating action and rising and fall- 

20 ing action of the transfer station D. According to this, 
since the tire mold assembly 1 can be three-dimension- 
ally housed followed by vulcanization while keeping the 
effect by the reduction in weight and simplification of the 
transfer station D, the building inner part can be more 

25 effectively utilized. 

[0056] A second embodiment of this invention is 
then described on the basis of FIG. 2. In the drawing, 
the same reference characters denote the same parts 
as in the above embodiment to omit the description 

30 therefor. 

[0057] FIG. 2 is a plan arrangement view of the tire 
vulcanizing equipment according to the second embod- 
iment of this invention. In the FIG. 2, the tire vulcanizing 
equipment comprises a line of two tire vulcanizing. : 
35 equipments 21, 22 of FIG. 1, in which the tire mold 
assembly 1 can be moved between both the equip- . 
ments by laying guide rails 23. 

[0058] Namely, this vulcanizing equipment com- 
prises two circular station groups (an opening and clos- 

40 ing station A, an auxiliary station B, a vulcanizing station 
C, and a transfer station D) arranged in a row, each sta- 
tion group having the circular arrangement of the sta- 
tions A-C around the transfer station D, wherein these 
circular station groups are connected through the guide 

45 rails 23 allowing the movement of the tire mold assem- 
bly 1 between the both. The other components are the 
same as in the first embodiment. The station group 
means the structure containing the opening and closing 
station A, the vulcanizing station C and the transfer sta- 

50 tion D, and further the auxiliary station B as occasion 
demands. The tire vulcanizing equipment may comprise 
three or more station groups arranged in a row. 
[0059] According to this, even if the opening and 
closing station A in one circular station group is stopped 

55 by any trouble, the taking-out of vulcanized tire can be 
performed without stopping the flow of the whole equip- 
ment since the tire mold assembly 1 can be carried to 
the other circular station group through the guide rails 
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23. Further, each of the opening and closing stations A 
of the circular station groups can be used also as the 
auxiliary station B of the other circular station group. 
Accordingly, even if the auxiliary station B is not pro- 
vided on each station group, the tire mold assembly 1 
can be carried to either one of the opening and closing 
stations A to avoid a trouble. 

[0060] A third embodiment of this invention is 
described on the basis of FIG. 3 and FIG. 4. In the draw- 
ings, the same reference characters denote the same 
parts as in the first embodiment to omit the description 
therefor. 

[0061] The tire vulcanizing equipment of this 
embodiment comprises, as shown in FIG. 3, two trans- 
fer stations D* connected longitudinally (vertically in the 
drawing), an opening and closing station A and an aux- 
iliary station B, which are arranged on one end side and 
the other end side in the connecting direction of the 
transfer stations D\ respectively, and vulcanizing sta- 
tions C arranged symmetrically about each transfer sta- 
tion D'. 

[0062] The vulcanizing station C comprises a hous- 
ing shelf 31 as shown in FIG. 4. The housing shelf 31 
vertically has three stages of placing parts 31 a for plac- 
ing the tire mold assemblies 1 movable in closed state, 
which have pipings not shown for supplying and dis- 
charging a vulcanizing/heating medium to the tire mold 
assemblies 1 placed thereon. 

[0063] The transfer stations D' are adjacent to the 
vulcanizing stations C as described above. The transfer 
station D' has a rising and falling transfer device 32 for 
transferring the tire mold assembly 1 to an optional 
stage of the placing parts 31a of the housing shelf 31. 
The rising and falling transfer device 32 has a support 
frame 33 provided along the housing shelf 31, a rising 
and falling frame 34 for placing the tire mold assembly 
1 , which is provided within the support frame 33 in such 
a manner as to be capable of rising and falling, and a 
drive unit 36 provided on the upper surface of the sup- 
port frame 33 to suspend the rising and falling frame 34 
through chains 35 in such a manner as to be vertically 
movable. The rising and falling frame 34 has a first deliv- 
ering mechanism. The first delivering mechanism can 
delivery the tire mold assembly 1 and switch the guide 
direction of the tire mold assembly 1 to the direction of 
an optional placing part of the adjacent stations A, B, C\ 
and D' by allowing the switching of the guide direction to 
four longitudinal and lateral directions. As the first deliv- 
ering mechanism, various known transfer methods such 
as by placing the tire mold assembly 1 on a moving 
truck can be adapted as well as by pushing and pulling 
the tire mold assembly 1 on the guide rails by use of a 
different actuator such as mold transfer arm as in the 
first embodiment. As the rising and falling transfer 
device 32, a lifter method for raising and lowering the 
rising and falling frame 34 by the vertical or cross com- 
bination of hydraulic cylinders can be adapted as well as 
the above-mentioned elevator method for raising and 



lowering the rising and falling frame 34 by the chains 35 
and the driving unit 36. 

[0064] The opening and closing station A or the 
auxiliary station B is adjacent to the transfer stations D' 

5 as shown in FIG. 3. Both the stations A, B are set in a 
height position corresponding to the bottom stage (first 
stage) of the housing shelf 31, and each station has a 
placing part consisting of a mold base not shown for 
placing the tire mold assembly 1 and an opening and 

10 closing device 6 for opening and closing the tire mold 
assembly 1 placed on the placing part. Further, the 
opening and closing station A has a loader 7 (carrying- 
in device) for carrying a unvulcanized tire 39 to the tire 
mold assembly 1, and an unloader 8 (carrying-out 

75 device) for carrying a vulcanized tire 40 from the tier 
mold assembly 1 , and the opening and closing station A 
is connected to the carrying-in line 37 of the unvulcan- 
ized tire 39 and the carrying-out line 38 of the vulcan- 
ized tire 40 to the next step. The other components are 

20 the same as in the first embodiment. 

[0065] The operation of the tire vulcanizing equip- 
ment in the above constitution is described. When the 
empty state of the tire mold assembly 1 opened by the 
opening and closing device 6 is confirmed in the open- 

25 ing and closing station A, as shown in FIG. 3, the loader 
7 is rotated in the direction of the carrying-in line 37, and 
the unvulcanized tire 39 carried to the waiting position of 
the carrying-in line 37 is grasped by the loader 7. There- 
after, the unvulcanized tire 39 is carried and installed 

30 into the tire mold assembly 1 by the reverse rotation of 
the loader 7 while being grasped by the loader 7. The 
upper movable plate 9 of the opening and closing 
device 6 is lowered, whereby the tire mold assembly 1 is 
clamped in the state containing the unvulcanized tire 

35 39. 

[0066] While the installation and clamping of the 
unvulcanized tire 39 into the tire mold assembly 1 is per- 
formed as described above, the drive unit 36 of FIG. 4 is 
driven in the transfer station D' on the side closer to the 

40 opening and closing station A (lower side in the draw- 
ing) to lower the rising and falling frame 34 to the height 
position of the bottom stage, whereby the rising and fall- 
ing frame 34 is set in the same height position as the 
mold base (placing part) not shown of the opening and 

45 closing device 6. When the clamping of the tire mold 
assembly 1 is ended, the first delivering mechanism 
provided on the rising and falling frame 34 pulls the tire 
mold assembly 1 in the opening and closing device 6 in 
the direction of the rising and falling frame 34 to move 

so the tire mold assembly 1 onto the rising and falling 
frame 34 of the one-side transfer station D'. 
[0067] The placing part 31a having no tire mold 
assembly 1 is then detected in each vulcanizing station 
C\ and the vulcanizing station C having the non-hous- 

55 ing placing part 31 a and the number of stages are spec- 
ified. When the specified vulcanizing station C* is 
laterally adjacent to one transfer station D\ the rising 
and falling frame 34 is raised and lowered so as to be 
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set in the height position of the specified stage of the 
placing parts 31 a, and the tire mold assembly 1 is pulled 
out from the rising and falling frame 34 by the first deliv- 
ering mechanism not shown and transferred to this 
placing part 31a of the vulcanizing station C\ On the 
other hand, when the specified vulcanizing station C* is 
not laterally adjacent to the one transfer station D\ the 
tire mold assembly 1 is transferred from the rising and 
falling frame 34 of the one transfer station D' to the ris- 
ing and falling frame 34 of the other (upper in the draw- 
ing) transfer station D\ and then transferred to the 
specified placing part 31 a by the same operation as 
described above. The vulcanizing/heating medium is 
supplied to the tire mold assembly 1 placed on the plac- 
ing part 31a to continuously perform the vulcanizing 
molding of the unvulcanized tire 39. 
[0068] When the vulcanization draws to a close, the 
tire mold assembly 1 is transferred from the placing part 
31 a of the vulcanizing station C to the rising and falling 
frame 34 of the transfer station D' by the operation 
reverse to the above, and then transferred from the ris- 
ing and falling frame 34 of the transfer station D* to the 
mold base not shown of the operating and closing sta- 
tion A. Thereafter, the tire mold assembly 1 is opened 
by the opening and closing device 6 of the opening and 
closing station A, and the vulcanized tire 40 is taken out 
by the un loader 8 and transferred onto the carrying-out 
line 38. In the trouble of the opening and closing station 
A, the tire mold assembly 1 is transferred to the auxiliary 
station B through the other transfer station D' to take out 
the vulcanized tire 40. Since the operations of the open- 
ing and closing station A and the auxiliary station B are 
the same as in the first embodiment, the description is 
omitted. 

[0069] As described above, the tire vulcanizing 
equipment of this embodiment comprises the vulcaniz- 
ing stations C having the housing shelves 31 vertically 
having three stages of placing parts 31 a for placing the 
tire mold assemblies 1 movable in closed state, which 
have pipings for supplying and discharging the vulcaniz- 
ing/heating medium to the tire mold assemblies 1 
placed thereon; the opening and closing station A hav- 
ing the placing part consisting of the mold base not 
shown for placing the tire mold assembly 1 , the opening 
and closing device 6 for opening and closing the tire 
mold assembly 1 , the unloader 8 (carrying-out device) 
for carrying the vulcanized tire 40 from the tire mold 
assembly 1, and the loader 7 (carrying-in device) for 
carrying the unvulcanized tire 39 to the tire mold assem- 
bly 1, the opening and closing station A being con- 
nected to the carrying-out line 38 of the vulcanized tire 
40 to the following step and the carrying-in line 37 of the 
unvulcanized tire 39; and the transfer station D' for per- 
forming the transfer of the tire mold assembly 1 between 
an optional stage of the placing parts 31 a of the housing 
shelf 31 and the placing part of the opening and closing 
station A by the rising and falling action along the hous- 
ing shelf 31 of the vulcanizing station C\ 



[0070] In this embodiment, the number of stages of 
the placing parts 31 a in the housing shelf 31 is set to 3, 
but any optional number of stages can be set without 
being limited by this. Further, although the vulcanizing 

5 stations C are arranged symmetrically about the trans- 
fer stations D' in this embodiment, the vulcanizing sta- 
tions C may be arranged on either one lateral side of 
the transfer stations D', or arranged in three directions 
of the four directions around the transfer stations D\ 

io [0071 ] In this embodiment, the longitudinal arrange- 
ment of two transfer stations D' is adapted, but three or 
more transfer stations D' can be longitudinally and later- 
ally connected according to the production capacity and 
equipment layout without being limited by this. In this 

15 case, also, the tire mold assembly 1 can be transferred 
to the opening and closing station A or the auxiliary sta- 
tion B while it is delivered between the adjacent transfer 
stations D\ D\ The transfer station D* may be consti- 
tuted longitudinally movably to adapt one transfer sta- 

20 tion. 

[0072] According to the above, the weight of the 
transfer station D' can be reduced more significantly 
than in the conventional one for moving the opening and 
closing station similarly to the case of the first embodi- 
es ment, and the transfer station D' can be miniaturized 
and reduced in cost. Since the number of the wirings or 
pipings in the transfer station D* can be suppressed to a 
one conformable to the minimum mechanism neces- 
sary for the transfer of the tire mold assembly 1 , the 
30 complication accompanying the distribution of these 
wirings can be minimized. Since the opening and clos- 
ing station A is fixable by the transfer station D', the 
complication accompanying the distribution of wirings in 
the opening and closing station A can be also mini- 
35 mized. 

[0073] Further, since the transfer station D 1 per- 
forms the transfer by the rising and falling action, the 
danger of falling or vibration can be significantly 
reduced, compared with the transfer by moving forward 

40 or backward a heavy matter as in the past. Accordingly, 
the speed of the rising and falling action can be 
increased to shorten the idle time up to the movement of 
the transfer station D' to the intended tire mold assem- 
bly 1 and also the carrying time from the loading of the 

45 tire mold assembly 1 to the carrying to the opening and 
closing station A. A shorter cycle time of production can 
be consequently realized. 

[0074] A fourth embodiment of this invention is fur- 
ther described on the basis of FIGS. 5 and 6. In the 
so drawings, the same reference characters denote the 
same parts as in the third embodiment to omit the 
description therefor. 

[0075] The tire vulcanizing equipment of this 
embodiment comprises two transfer stations D' formed 
55 of a rising and falling transfer device 32 and a rotating 
transfer device 41 as shown in FIG. 5. Both the transfer 
stations D* commonly use one rotating transfer device 
41 by arranging the rising and falling transfer devices 32 
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symmetrically about the rotating transfer device 41 . Vul- 
canizing stations C* are arranged in the longitudinal 
direction of the rising and falling transfer device 32 of 
each transfer station D* as shown in FIG. 6, and an 
opening and closing station A and an auxiliary station B 5 
are arranged in the longitudinal direction of the rotating 
transfer device 41. 

[0076] The rotating transfer device 41 has a second 
delivering mechanism having guide rails 42 for setting 
the guide direction of the tire mold assembly 1 and a 10 
mold transfer arm for pushing and pulling the tire mold 
assembly on the guide rails 42 to transfer it. As the sec- 
ond delivering mechanism, various known methods 
such as by placing the tire mold assembly 1 on a moving 
truck can be adapted. 75 
[0077] The guide rails 42 are set in the height posi- 
tion corresponding to the bottom stage of the housing 
shelf 31 to function also as the placing part for placing 
the tire mold assembly 1. The guide rails 42 are pro- 
vided on a turntable 43, and the turntable 43 is rotatable 20 
so as to set the guide direction to an optional placing 
part direction. The other components are the same as in 
the third embodiment. 

[0078] The operation of the tire vulcanizing equip- 
ment in the above constitution is described. When the 25 
empty state of the tire mold assembly 1 opened by the 
opening and closing device 6 in the opening and closing 
station A is confirmed, a loader 7 is rotated in the direc- 
tion of a carrying-in line 37, and a unvulcanized tire 39 
carried to the waiting position of the carrying-in line 37 30 
is grasped by the loader 7. Thereafter, the unvulcanized 
tire 39 is carried and installed into the tire mold assem- 
bly 1 by the reverse rotation of the loader 7 while being 
grasped by the loader 7. The upper movable plate 9 of 
the opening and closing device 6 is lowered, whereby 35 
the tire mold assembly 1 is clamped in the state contain- 
ing the unvulcanized tire 39. 

[0079] While the installation and clamping of the 
unvulcanized tire 39 in the tire mold assembly 1 is per- 
formed, the turntable 43 is rotated in the rotating trans- 40 
fer device 41 of the transfer stations D' to set the guide 
direction of the guide rails 42 to the direction of the 
opening and closing station A. The tire mold assembly 1 
in the opening and closing device 6 is pulled in the 
direction of the guide rails 42 by the second delivering 45 
mechanism not shown, and the turntable 43 is rotated 
90° to set the guide direction of the tire mold assembly 
1 by the guide rails 42 to the direction of the rising and 
falling transfer device 32. 

[0080] In the rising and falling transfer device 32, so 
when the rising and falling frame 34 is lowered to the 
height position of the bottom stage and set to the same 
height position as the guide rails 42, the tire mold 
assembly 1 is pulled in the direction of the rising and 
falling frame 34 by a first delivering mechanism not 55 
shown provided on the rising and falling frame 34. 
Thereafter, the rising and falling frame 34 is raised and 
lowered to the height position of the stage of a non- 



housing placing part 31a as shown in FIG. 6, and the 
tire mold assembly 1 is pulled out from the rising and 
falling frame 34 by the first delivering mechanism and 
transferred to the placing part 31a of the vulcanizing 
station C. The vulcanizing/heating medium is supplied 
to the tire mold assembly 1 transferred to the placing 
part 31 a to vulcanization mold the unvulcanized tire 39. 
[0081 ] When the vulcanization draws to a close, the 
tire mold assembly 1 is transferred from the placing part 
31a of the vulcanizing station C to the rising and falling 
transfer device 32 of the transfer station D* by the oper- 
ation reverse to the above as shown in FIG. 5, and then 
transferred to a mold base not shown of the opening 
and closing station A through the rotating transfer 
device 41. Thereafter, the tire mold assembly 1 is 
opened by the opening and closing device 6 of the 
opening and closing station A, and a vulcanized tire 40 
is taken out by an unloader 8 and transferred to a carry- 
ing-out line 38. In the trouble of the opening and closing 
station A, the tire mold assembly 1 is transferred to the 
auxiliary station B through the rotating transfer device 
41 to take out the vulcanized tire 40. The operations of 
the opening and closing station A and the auxiliary sta- 
tion B are the same as in the first embodiment, and the 
description therefor is omitted. 

[0082] Since the tire vulcanizing equipment of this 
embodiment has the effect equal to the constitution of 
the third embodiment, and the transfer station D' is 
formed of the rising and falling transfer device 32 and 
the rotating transfer device 41, the combination of the 
rising and falling transfer device 32 with the rotating 
transfer device 41 allows the more extension of the free- 
dom in design of the equipment layout. 
[0083] This vulcanizing equipment comprises a vul- 
canizing station, an opening and closing station and a 
transfer station. The vulcanizing station has a housing 
shelf vertically having plural stages of placing parts for 
placing tire mold assemblies movable in closed state, 
which have pipings for supplying and discharging a vul- 
canizing/heating medium to the tire mold assemblies 
placed thereon. The opening and closing station has a 
placing part for placing the tire mold assembly, an open- 
ing and closing device for opening and closing the tire 
mold assembly placed on this placing part, a carrying- 
out device for carrying vulcanized tires from the tire 
mold assembly, and a carrying-in device for carrying 
unvulcanized tires to the tire mold assembly. The trans- 
fer station performs the transfer of the tire mold assem- 
bly between an optional stage of the placing parts of the 
housing shelf and the placing part of the opening and 
closing station by the rising and falling action along the 
housing shelf of the vulcanizing station. 

Claims 

1 . A tire vulcanizing equipment comprising: 

a vulcanizing station having placing parts for 
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placing tire mold assemblies movable in closed 
state and a housing shelf vertically having plu- 
ral stages of the placing parts; 

an opening and closing station having a placing 5. 
part for placing the tire mold assembly, an 5 
opening and closing device for opening and 
closing the tire mold assembly placed on this 
placing part, a carrying-out device for carrying 
a vulcanized tire from the tire mold assembly 
and a carrying-in device for carrying an unvul- io 
canized tire to the tire mold assembly; and 
a transfer station for transferring the tire mold 6. 
assembly between an optional stage of the 
placing parts of the housing shelf and the plac- 
ing part of the opening and closing station by 75 
the rising and falling action along the housing 
shelf of the vulcanizing station. 

2. A tire vulcanizing equipment comprising: 

20 7. 

a vulcanizing station having a housing shelf 
vertically having plural stages of placing parts 
for placing tire mold assemblies movable in 
closed state, which have pipings for supplying 
and discharging a vulcanizing/heating medium 25 
to the tire mold assemblies placed thereon; 8. 
an opening and closing station having a placing 
part for placing the tire mold assembly, an 
opening and closing device for opening and 
closing the tire mold assembly placed on the 30 
placing part, a carrying-out device for carrying 
a vulcanized tire from the tire mold assembly 
and a carrying-in device for carrying a un vul- 
canized tire to the tire mold assembly, the 
opening and closing station being connected to 35 
a carrying-out line of vulcanized tires to the fol- 
lowing step and a carrying-in line of unvulcan- 
ized tires; and 

a transfer station for transferring the tire mold 
assembly between the placing part of an ao 9. 
optional stage of the housing shelf and the 
placing part of the opening and closing station 
by the rising and falling action along the hous- 
ing shelf of the vulcanizing station. 

45 

3. A tire vulcanizing equipment according to claim 1 
further comprising: 

an auxiliary station having a placing part for 
placing the tire mold assembly and an opening so 
and closing device for opening and closing the 
tire mold assembly placed on this placing part. 

1( 

4. A tire vulcanizing equipment according to claim 1 , 
wherein 55 

the opening and closing station is connected to 
the carrying-out line of vulcanized tires to the 



following step and the carrying-in line of unvul- 
canized tires. 

A tire vulcanizing equipment according to claim 3, 
wherein 

the auxiliary station has a carrying-out device 
for carrying vulcanized tires from the tire mold 
assembly and a carrying-in device for carrying 
unvulcanized tires to the tire mold assembly. 

A tire vulcanizing equipment according to claim 3, 
wherein 

the auxiliary station is connected to the carry- 
ing-out line of vulcanized tires to the following 
step and the carrying-in line of unvulcanized 
tires. 

A tire vulcanizing equipment according to claim 3, 
wherein 

a mold replacement/maintenance base is 
attached to the auxiliary station. 

A tire vulcanizing equipment according to claim 1 , 
wherein 

the transfer station has a rising and falling 
transfer device comprising a first delivering 
mechanism capable of delivering the tire mold 
assembly and switching the guide direction of 
the tire mold assembly to an optional placing 
part direction, a placing part for placing the tire 
mold assembly received by the first delivering 
mechanism, and a lifting mechanism for raising 
and lowering the first delivering mechanism 
and the placing part along the housing shelf. 

A tire vulcanizing equipment according to claim 8, 
wherein 

the transfer station has a rotating transfer 
device comprising a second delivering mecha- 
nism for delivering the tire mold assembly, a 
placing part for placing the tire mold assembly 
received by the second delivering mechanism, 
and a turntable rotatable so as to set the guide 
direction of the tire mold assembly by the sec- 
ond delivering mechanism to an optional plac- 
ing part direction. 

. A tire vulcanizing equipment according to claim 8, 
wherein 

a plurality of transfer stations is provided, so 
that the transfer of the tire mold assembly is 
performed between the respective transfer sta- 
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tions. 

11. A tire vulcanizing equipment according to claim 1, 
wherein 

the vulcanizing station has a plurality of circu- 
larly arranged placing parts, and the transfer 
station is arranged in the center of the same 
circumference as the circularly arranged plac- 
ing parts, so that the transfer of the tire mold 
assembly between the circularly arranged plac- 
ing part and the placing part of the opening and 
closing station is performed by the rotating 
action of the transfer station. 

12. A tire vulcanizing equipment according to claim 1 1 , 
wherein 

an auxiliary station having a placing part for 
placing the tire mold assembly and an opening 
and closing device for opening and closing the 
tire mold assembly placed on the placing part 
is further provided on the same circumference, 
so that the transfer station performs the trans- 
fer of the tire mold assembly also between the 
placing part of the auxiliary station and the 
placing part of the vulcanizing station. 

13. A tire vulcanizing equipment according to claim 1 1 , 
wherein 

two or more circular station groups having the 
above-described circular arrangement are 
arranged in a row, and these circular station 
groups are mutually connected through guide 
rails allowing the movement of the tire mold 
assembly between the both. 

14. A tire vulcanizing equipment according to claim 1 1 , 
wherein 

the transfer station comprises a delivering 
mechanism for delivering the tire mold assem- 
bly and a turntable rotatable so as to set the 
guide direction of the tire mold assembly by the 
delivering mechanism to the direction of an 
optional circularly arranged placing part. 
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opening and closing device for opening and 
closing the tire mold assembly placed on this 
placing part, a carrying-out device for carrying 
a vulcanized tire from the tire mold assembly, 
and a carrying-in device for carrying a unvul- 
canized tire to the tire mold assembly, the 
opening and closing station being connected to 
a carrying-out line of vulcanized tire to the fol- 
lowing step and a carrying-in line of unvulcan- 
ized tire; and 

a transfer station for performing the transfer of 
the tire mold assembly between an optional 
stage of the placing parts of the housing shelf 
and the placing part of the opening and closing 
station by the rising and falling action along the 
housing shelf of the vulcanizing station. 

16. A tire vulcanizing equipment comprising: 

a vulcanizing station having a plurality of cir- 
cumferentially arranged mold bases for placing 
tire mold assemblies movable in closed state, 
which have pipings for supplying and discharg- 
ing a vulcanizing/heating medium to the tire 
mold assemblies placed thereon; 
an opening and closing station having a mold 
base arranged on the same circumference, an 
opening and closing device for opening and 
closing the tire mold assembly placed on the 
mold base, a carrying-out device for carrying 
vulcanized tires from the tire mold assembly, 
and a carrying-in device for carrying unvulcan- 
ized tires to the tire mold assembly, the opening 
and closing station being connected to a carry- 
ing-out line of vulcanized tires to the following 
step and a carrying-in line of un vulcanized 
tires; and 

a transfer station arranged in the center of the 
same circumference to perform the transfer of 
the tire mold assembly between the mold base 
of the vulcanizing station and the mold base of 
the opening and closing station which are 
arranged on the same circumference by the 
rotating action. 



15. A tire vulcanizing equipment comprising: 

a vulcanizing station having a housing shelf 
having plural stages of placing parts for placing 
tire mold assemblies movable in closed state, 
which have pipings for supplying and discharg- 
ing a vulcanizing/heating medium to the tire 
mold assemblies placed thereon; 
an opening and closing station having a placing 
part for placing the tire mold assembly, an 
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charging a vulcanizing/heating medium to the tire mold 
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station has a placing part for placing the tire mold as- 
sembly, an opening and closing device (6) for opening 
and closing the tire mold assembly placed on this plac- 
ing part, a carrying-out device (8) for carrying vulcanized 
tires from the tire mold assembly, and a carrying-in de- 
vice (7) for carrying unvulcanized tires to the tire mold 
assembly. The transfer station performs the transfer of 
the tire mold assembly between an optional stage of the 
placing parts of the housing shelf and the placing part 
of the opening and closing station by the rising and fall- 
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A tyre vulcanizing equipment comprising a vulcanizing 
station having mould housing shelves at different vertical 
levels. 



2. Claim : 15 

A tyre vulcanizing equipment comprising a vulcanizing 
station having pipings for supplying and discharging a 
vulcanizing/heating medium to the tyre mould assemblies 
placed thereon. 



3, Claim : 16 

A tyre vulcanizing equipment comprising a vulcanizing 
station having a plurality of circumferentially arranged 
mould bases, an opening and closing station having a mould 
base arranged on the same circumference and a transfer 
station arranged in the center of the same circumference. 
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